Extrapancreatic roles of glimepiride on osteoblasts from rat manibular bone in vitro: Regulation of cytodifferentiation through PI3-kinases/Akt signalling pathway.
Glimepiride, a third-generation sulfonylurea, has also been reported to have extrapancreatic functions including activation of PI3-kinase (PI3K) and Akt in rat adipocytes, skeletal muscle and endothelial cells. It is tempting to speculate that glimepiride would improve bone-implant contact in diabetic patients by mediating the activity of GLUT1 and 3 via the PI3K/Akt pathway. In this study, we investigated the effects of glimepiride on rat mandible osteoblasts cultured under two different levels of glucose. Cell proliferation was determined by the MTT assay. The supernatant was used to measure alkaline phosphatase (ALP) activity. Glucose uptake was determined by measuring the rate of 2-deoxy-d-glucose (2-DG) uptake. Western blotting was performed used to determine collagen I and PI3K/Akt expression. RT-PCR was performed used to determine osteocalcin (OCN) mRNA expression. We found that hyperglycemia down-regulated proliferation, ALP activity, OCN mRNA and GLUT3 protein expression in rat osteoblasts, and upregulated collagen I and GLUT1 protein expressions. Glimepiride enhanced the proliferation, ALP activity and OCN mRNA levels, and upregulated collagen I and GLUT1 and 3 protein expressions of rat osteoblasts at two different glucose concentrations. This study also provides the first evidence that glimepiride stimulates the phosphorylation of PI3K/Akt in osteoblasts and ameliorated the damage caused by high concentrations of glucose through the PI3K/Akt pathway.